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QA Panel

COL NEGRON: Before we start the QRA, let ne just
rem nd everybody -- | said at the very beginning, we are
goi ng to have 100-percent autononous vehicles. | said we
are going to go through varied terrain, and, of course, the
prize award will be given to the fastest vehicle. | did
make the waiver that it is going to be inside the 10-hour
bl ock. So that is what we are |ooking at right now.

Hopeful Iy, everybody has had an opportunity to
wite down their questions. |If you can begin lining up
behind the mcs right here, I will nove the chairs up front
here, and we will start getting our team here to answer sone
of your questions.

Scott Fish, Sal Fish the route director, M ke
Fagan the rules, Mke Ml queen our technical director, D ane
Si debott om our | egal advisor, and, of course, Jan Wl ker our
PA person.

If I can get you to state your nane and just read
the question off, I will direct the question to the expert
on the panel.

Are we going to alternate mcs? Can | get the

first question, please?
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QUESTIONER: My nane is Labar Askew [ ph], and ny
[inaudible]. Are tethered sensors such as ball oons or
vertical lift sensor platfornms considered sub-vehicles?

PANEL: Good question. Let's see. That is the
reason | have ny staff. GCkay. You know, it takes a |ong
time to wite rules here. D d everybody hear the question?

| s there anybody in the back who did not hear the question?

Rai se your hand. GCkay, | will repeat the question. The
question is: |Is a tethered sensor considered to be part of
the vehicle? 1 don't want to give an answer now, but |

don't recall anything in the rules that you have in the book

that prohibits that. It is attached to the vehicle. R ght?
| don't think you would make it under the underpass.
QUESTIONER We will reel it in or sonething.
PANEL: That is a good question. | hope the rest
of themare easier. | don't know [Laughter.] It is
attached to the vehicle. It is one system R ght? Good
guestion. We will post the answer on the web. The first

question and you get the prize. Okay? [Applause.] Cone
see me after. | will buy you a drink. Al right. CQur
second question?

QUESTI ONER:  Can an individual participate on nore
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than one tean? M nane is Peter Marlow [ ph].

PANEL: An individual can participate in nore than
one teanf? Yes. Next question.

QUESTI ONER:  Larry Mathees [ph]. | think many
potential entrants will have equipnment or facilities that
wer e purchased or constructed under previous Governnment
contracts, and I am not sure where the line is drawn about
how much of that kind of equipnent or facilities as |egacy
from previ ous Governnent work i s usable

PANEL: What we are concerned about is you using
Gover nnent - furni shed equi pnent that you have at your
facility that has been given to you for other contracts. |If
it is equipnent that you purchased for another contract, but
was yours and you got to keep it at the end, then it is
still yours and you can use it. Just nothing that is funded
wi th Governnment noney now or at the tine of the event.

Okay, next question in the back.

QUESTIONER: My nane is Surion Saheeb [ph] from
[i naudi bl e] Comrunication in [inaudible] California. M
guestion goes to the first question you already have rel ated
to sub-vehicles. Wiat is considered to be a sub-vehicle?

What if | have a vehicle that has a tow and is pulling
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anot her vehicle? WIIl they be considered as one vehicle or
is that going to be illegal? M second question is in the
sanme sense, if we have an exanple, for instance,
[i naudi bl e], if we have individual nodul es which are
conponents for the vehicle and each one of them can be
individually tied to each other, what is going to be the
boundaries to see -- or that DARPA will let us know about
when the vehicle can be a sub-vehicle?

PANEL: | will take this one. Here is what | am
going to do. The question is about tethering and
[i naudi ble] commttee. W will adjust that by 1 April and
post it. W have got to go back and di scuss that anong the
team and get our experts to really look at the depth of that
guestion. So let nme table that one, wite it down, and we
will answer that, hopefully, when we post it to the website.
The sane with the tethered question. Next.

QUESTIONER: My nanme is M ke Thomas. | amfrom
Chennith [ph] Racing Products. | have two questions. The
first one to Sal, is it possible that SCORE coul d provide
i nsurance, a group deal such as we do in the races? |Is that
a possibility? Oh, come on, Sal.

PANEL: Yeah, | know. That becane ny question.
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The Governnment is not going to arrange insurance coverage
for you. W can't do that since you are not under contract
with us. Wat we will do is we are going to try and find

i nsurance conpanies that would be willing to cover an event
like this. Now, if you have found other alternate insurance
possibilities that don't seeminterested -- maybe it is
because they don't know what is going on or what the risk
factors are with this particular event -- you can send them
to us and we will answer all of their questions. But SCORE
is not going to set up sort of a blanket insurance policy
for all the participants. |Is that your question?

QUESTI ONER:  Ckay. The reason | asked that -- and
Sal, | think understands why because as participants in
off-road racing, we pay a fee that covers that insurance. |
just wondered if there would be a possibility that it could
be underwitten by one conpany, and we could all participate
in that same --

PANEL: As of right now, that is not a possibility
that we have thought about. We will look into it, and we
will let you know whether it is sonmething we can acconpli sh.

Right now, | don't see it as being sonething that is |ikely

to happen, but we can certainly look into it.
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QUESTI ONER: (Ckay. The second question, any
technol ogy that is disclosed, a technical paper that we
[ i naudi bl e] be done?

PANEL: Yes. The answer to that is yes, and |et
me follow up on that. Renenber, your technical paper wll
be published to the public after the event. So that is one.

When you | ook at the technical paper, a lot of the
proprietary information is not really in the paper itself.
| know that is a concern, and we are | ooking into that, but
we wi Il work sonmething out that will benefit us as well as
you. Next question, please.

QUESTI ONER:  Mar k Rosenbl oom [ ph] from Denver,

Col orado. M first question is: \What is the maxi mum nunber
of questions we can ask?

PANEL: That counts as one. [Laughter.] | think
you are done. You can neet ne at the bar. No. You can ask
two questions if you have to. | amwlling to do that, just
to speed it up.

QUESTIONER: |Is there going to be a shakeout area
or a shakeout tinme that we can test our vehicles that is not
t he racetrack?

PANEL: | don't think there is a problemwth




10

11

12

13

14

15

16

17

18

19

20

21

22

t aki ng your vehicle anywhere in the desert, whether it be
California, Nevada, or Arizona, that allows open running
prior to the event. | don't think that is our concern here
at DARPA, is it? No. It is not ny concern. M issue is
this. Somewhere for the ribbon-cutting, on the 11th |
believe, we wll do that in Anaheim W will nove it to the
track on the 12th. Really, you are shaking the vehicle out.
For us, we are really testing the vehicle if it is capable
of perform ng the technical requirenments that you have
stated in your paper. Third, to ne, | look at close to the
first hour of the event. Really, it is too late for you
guys, but for us it is really shaking the vehicle out. So
those are things we are looking at. Nothing is definite.
We are still planning the route, but that is how | see us
stair-stepping to a solution. W are really concerned about
safety, and we are really concerned to ensure that we conply
with the local and state |laws. Next question.

QUESTIONER:  Chris WIlis [ph]. | have a
coupl e of questions. The first one, howlong will it take
DARPA to reply to these applications?

PANEL: Two weeks. You turn themin on the 13th,

and we are trying to turn them around the 1st of Novenber,
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if possible. What we are trying to do, nore than anything
else, is to have an iterative process so we can work with
you. Qur intent is to have you qualified on the 13th. So,
hopefully, we have started the engagenent process with you
early, but if you are turning you paper in on the 13th, you
can stunbl e.

QUESTI ONER: | thought you said papers were going

to be turned in on April the 1st. Wat 13th are you talking

about ?

PANEL: He is tal king about the Cctober 13th final
deadl i ne.

QUESTI ONER:  Yes, | understand that. | am asking
when you turn in your papers on April 1st, howlong is it

going to take you guys to get back to us and say, okay, you

are approved, or you are not, you know, that turnaround

process?

PANEL: Two weeks. Two weeks, especially if you
turn themin right away. | nmean, | would like to point out
that we may get a | ot of papers turned in on the 12th at the

begi nning, and we will get it back to you in 2 weeks.
QUESTI ONER:  (Okay. The second question has to do

with the insurance again. Wy are we required to be insured
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at the time of subm ssion of our paper and not just during
t he event?

PANEL: Your insurance doesn't have to kick in
until the actual time of the event. What we are asking for
is that you have nmade arrangenents to have insurance that
covers you at the event. Ckay. Next question.

QUESTI ONER: | am David Andees [ph] from
Ri dgecrest, California. | have a couple of questions. | am
interested in any gui dance you can give us on the kind of
nodi fications that are going to be allowed after the
techni cal paper has been accepted. For instance, if | say I
am going to use two caneras and | decide to use three, does
that throw me off?

PANEL: | will turn that over to Mke. Actually,
| have been asked that question a couple of tines today. As
the rule is witten now, you are not allowed to nmake any
substantial changes after the 13 Cctober deadline. There is
certainly tweaking and tuning that would be going on at that
point. Since a |lot of you have already asked that, again,
we are pointing out these rules are flexible, and it is
sonmet hing we could consider. | would consider it highly

likely, we will give you an opportunity to submt
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nodi fications. W wll put details about that up on the
websi te.

QUESTI ONER:  What are the rules concerning the
damage to our vehicle caused by another vehicle? Do you
have an idea how you are going to handl e that?

PANEL: Okay. Sonebody el se asked ne the
guestion. | don't know if you all heard the question, so
will repeat it. Wat are the rules concerning damage to
Team A's vehicle by Team B? All right. R ght now, the way
the rule is, Team B, nunber one, is out unless it was m no
and unavoi dabl e and, in the opinion of the field judge, it

did not affect the conpetitiveness of Team A  Are you al

10

r

following that? Sorry | amgoing so fast on that one. But

the big question is what about the aggrieved -- is that what

you call the vehicle that got hit? -- the aggrieved vehicle,

okay. Wiat is in it for then? There isn't a rule on that
right now, and I have already nade a note to nyself that
this needs to be investigated. So we are going to have to
get back to you on that, but the hitter is out. | don't
know what we do about the hit-ee yet. Sorry. GCkay. Next
question. Renenber, these are critical questions. So

pl ease ask them | amnot saying we have all the answers,
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but by the 1st of April, we are certainly going to have a
group huddle and we will answer all of these questions to
the best of our ability by the 1st of April so that you can
nove ahead. So pl ease ask the hard questions.

QUESTI ONER:  David Peck. | think ny question on
proprietary informati on has been answered so far, but | wll
probably have nore. But | will ask anticipating that nobody
is going to wn this first race and we resubmt our entries
i n subsequent years, what is going to be the procedure --

that we start over after each race or submt technica

papers with nodifications?

PANEL: W haven't devel oped the rules for DARPA
Chal | enge Two yet, obviously, but it would probably be a
simlar process, assumng it is going to go as planned. |If

you are submtting the sane design that you had al ready

submtted in a previous year, | would imagine it would be
accepted pretty straightforward.

QUESTI ONER:  Ckay. Any proprietary information
that is disclosed after this first challenge will be
protected in anticipating we will resubmt the entry.

PANEL: We will work with you to nake sure the
proprietary information is agreeable to both parties. Oay?
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That is sonething we have got to go back and work, what
constitutes that, how nmuch can we give and play. So let ne
take that on. That is a good question. The insurance is a
good question. Those two questions, | will go out and
tackl e. Next question, please.

QUESTIONER' My nane is Brad Filkins [ph] from San
Jose, and | was wondering what is the maxi mum depth on the
wat er crossing that we are going to be expected to make, and
is it mandatory or can we avoid it?

PANEL: The maxi mum depth will be up to Mt her
Nat ure because it could rain that norning or the evening
before, and | believe that when we do actually give you the
waypoi nts and what have you for the course, there mght be a

way that you could nmake the decision to go around it or

straight through it. | think that wll be part of the
chal  enge that the survey teamw | build into the course
itself. Next question.

QUESTIONER: | am Doug Bl odgitt [ph] from Redondo
Beach. | think you have alluded to it, but let nme ask it
specifically. Are there going to be any manmade mar ki ngs

for the boundaries or the waypoints?

PANEL: Not any we are going to tell you about.
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They will just be there for the judges, so that the judges
can tell whether the challenge vehicle conplied with the
waypoi nts that were designated. Certainly, we can't put
chal k marks around a thousand waypoi nts, nunber one, because
EPA probably doesn't want any chal k out there, and, nunber
two, it is too hard. So whether we are going to sprinkle
granola around it or sonething, we haven't figured out yet,
but, yeah, they will be marked. But we are not going to
tell you what the marking is. Only the judges are going to
know.

QUESTI ONER:  (Ckay. So | guess, then, that the
format of the waypoints is going to be the only information
-- the format of the data given to us for the waypoints is
going to be the only information.

PANEL: You are correct, but don't forget that the
| ocation of the checkpoint is going to be nade known to al
of the participants in tine that you can nmake arrangenents
to get a hotel or pitch a tent or sonmething and be ready to

recei ve your vehicle. Next question, please.

QUESTI ONER:  Yeah. Bill MHarg [ph] from San
Diego. | have a question on the E-stop. | understand an
incom ng signal to the chall enge vehicle for enmergency stop
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-- I would like to know if it is acceptable to have two
types of energency stop. One is stop at all costs, you
know, everything is going downhill there, and the other one
woul d be if the judge or, for some reason -- | nean, they
bot h woul d be considered stops and they have to follow the
rul es according to whether you are allowed to stop, but

anot her one would say let the conputer on board try to do it
gently and stop in anticipation of going again.

PANEL: M ke, do you want to take this one? First
of all, I would Iike to point out that -- let's just call it
a hard E-stop right now That doesn't nean you just close
your eyes and slamthe brake as hard as you can. W are
anticipating if you are going at a significant speed, you
may al so want to keep steering as you are slamring on the
brakes. | would assune when you are designing the system
you are going to anticipate that you are going to have to do
an E-stop at sonme point on this course. So you don't want
it necessarily to conpletely shut off all your system and
t hen have to reboot and take a lot of time. So | would
anticipate you would want to -- | amnot exactly sure what
you nean by a soft E-stop, but you always want to do it. |

mean, | think stopping as fast as you can is not that great
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of arisk that you can't do that every tinme that you need to

engage it.

QUESTI ONER:  The interpretation of the word
"enmergency,"” if it is energency, we have no idea what the
conputer is doing onboard. | would |ike to have an

i ndependent systemon the thing that can go right to the
actuators, bring the wheels straight forward, apply the
antilock brakes or sonething like that, and kill the
throttle, without relying on the conputers knowi ng what is
going on. That would be a real enmergency. It is like stop
at all costs.

PANEL: Are you tal king about manual ly, a human
telling the robot to do this, what you are calling a soft
st op?

QUESTI ONER:  Yes. You would have two buttons in
the chase vehicle. One is the big, red mushroom button, and
the other one is a little yellow button that says cone to a
controlled stop as soon as you can, you know --

PANEL: The E-stop will only be engaged in an
energency situation. That is the point. | don't want a
situation where you think it is going alittle too fast for

this turn.
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QUESTIONER:  No, no. | said follow ng the sane
rul es.

PANEL: So the only time it would ever be used is
when there is an energency. So | would inmagi ne we woul d
want it to brake as quickly as possible every tine it is
engaged. Ckay. Next question, please.

QUESTIONER: | also had a question related to the
stop, but the manual stop. No one seens concerned about
being able to activate a manual E-stop at 100 miles an hour,
but, yet, we are required to have one. So the question is
if the manual E-stop is triggered accidentally because | hit
sonet hi ng, does that count against ny tinme?

PANEL: First of all, the purpose of the manual
E-stop, the primary way of stopping a noving vehicle, of
course, is with sone sort of wireless. So the way you woul d
normally stop the vehicle is with the wreless E-stop. The
manual one is there, neant as totally a fail-safe. | wll
gi ve you an exanple of when you would use it. Suppose the
robot is disabled and you want to push it out of the way.
The first thing | would do is | would walk up to the robot,
| would hit that manual E-stop, just to make sure. It is

just a backup to make sure that thing is really not going to
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suddenly lurch and run over ny foot or sonething. So that
is really the purpose.

QUESTIONER: So it doesn't have to be activated
while the vehicle is in notion.

PANEL: Well, it should be designed that if it is
rolling towards the crowed or sonething, but | can't imagine
how at 100 mles an hour you are going to push a button or
what ever .

QUESTI ONER:  And neither could |

PANEL: And | woul d encourage you to design your
button in a way that a twig or a branch or sonething doesn't
accidentally push it.

QUESTIONER: Well, that is the tradeoff between
bei ng easily accessi ble and avoi ding accidental --

PANEL: My understanding, | have seen a | ot of
t hese robots and they have thought this out. | amjust
going to make a suggestion. | amnot the rules guy. | hear
what you are tal king about. W have this situation all the
time. We have manual E-stop on Percept OR vehicles and on
UGCV. You need to make sure that you put that -- | don't
want to make a rul es suggestion. M suggestion to the Rul es

Commttee is they allow you to design the nushroom so that
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it can't be accidentally hit. Wat | think we should be
doing is making absolutely sure that 100 percent of the
time, the wireless system works because that is the only one
you are going to be able to count on if the vehicle is
nmovi ng towards sonebody or it is nmoving to damage itself.
So that is just a suggestion to our group that the manual
E-stop is one that ought to be there for safety when you
happen to be operating with people around it and it is not
nmovi ng, but as far as safety is concerned, once the vehicle
is noving, the only one we should be counting on is a
wi rel ess one. Thanks, Scott. Next question, please.
QUESTIONER: Hello. M nane is Franklin Berger

[ph], and | am a free-lance photojournalist fromWst Hlls.

My question was actually voiced by ny coll eague, Dan
Fitzgerald, who didn't want to wait in this long |ine, but
Dan's question is, do any participants, including the
mllion-dollar winner, forfeit the rights of their
technol ogy to the Governnent? And | am surprised no one
asked this sooner. [Laughter.]

PANEL: Forfeit the rights? No. The current

rul es say that the papers that are published will be nade

public. Now, we don't take possession of the vehicle is ny
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understanding currently, the way that we are thinking. So
the vehicle remains with the teamto do whatever they |ike
to do with it, but the technical paper that you submt wll
be published in sone forumthat would be considered public.
So you have to consider that as you are witing your
techni cal paper and what you choose to include init, with
t hat understanding. Does that answer your question?

QUESTI ONER: Wl |, was that a yes or a no?
[ Laught er. ]

PANEL: That is a no. GCkay. Next question,
pl ease. | got the PA guy and the |egal person talking to
each ot her.

QUESTI ONER:  David MM Ilan [ph] from Silicon
Valley. |Is the intent that the paper is going to be
rel eased after the mllion-dollar prize is paid or after
each year's race?

PANEL: Right now, it is after the event itself.
So, even if there is no wnner, the paper is still going to
be publi shed.

QUESTI ONER:  Regardi ng i nsurance, is DARPA going
to require or even permt the field judge to sign a general

l[Ttability waiver as is customary in a racing event?
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PANEL: Truthfully, we haven't decided how we are

going to handle the field judge in relation to insurance.

W will et you know about that by April 1st.
QUESTI ONER:  (Okay. One other question, if a team
expects to use an air safety vehicle and the weather is such

that VFR flight is prohibited, what is the plan?

PANEL: You shoul d have a backup. That kind of

tells ne where you need to be putting a lot of effort into.
Next ?

QUESTIONER  Hi. Darryl Fox [ph] from SOUNDS- A
[ph]. Can we nmake custom annotations or alterations to
topo-maps? So, if our robot is using a commercially
avai |l abl e topo-maps, can we add custom mar ki ngs or avoi dance
areas [inaudible]?

PANEL: Right now, there is no -- okay. Let ne
repeat the question because | can barely hear you. | want
to make sure everybody el se can hear the question as well.
You are asking whether you can take commercially avail abl e
maps and nodi fy those maps for your own use for the purpose
of participating. |s that correct?

QUESTIONER: That is correct. | was under the

i npression that we could use commercial ly avail abl e maps.
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PANEL: Are there commercially avail abl e maps of
the area in which the challenge will take place, is that the
guestion?

QUESTIONER:  No. Can we, before the race, add
custom areas for avoi dance or --

PANEL: All right. As long as you -- let ne
rephrase the question. | have al so got bad ears here.
understand the question to be can you take a comrercially
avai l able map and nodify it for the purpose of conpeting,
and the answer is yes, except that you cannot use classified
information to put on that map. D d that answer your
guestion?

QUESTI ONER:  Yes, it did. Thank you.

PANEL: Okay. Next question, please.

QUESTI ONER: Dave Wber, Lancaster, California.

My primary question was answered, but the secondary question
is on the waypoints. | understand that the plan is to have

t hem conpl eted sequentially. However, if a vehicle msses a
waypoi nt and recogni zes that it has mssed a waypoint, is it
abl e to backtrack and cover that waypoint and continue on or
does it have to re-sequence the waypoints?

PANEL: M ke? | think the general idea is yes,
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that you need to go in sequence and for the reasons cited,
safety, conpliance with land use, et cetera. So, yes, |
think the idea is that you do need to do themin sequence.
Sone areas where safety is going to be a real problem you
may even see waypoints that are very, very close together
just to help you out, keeping in mnd that follow ng
waypoi nts alone isn't going to be sufficient. Next
guestion, please.

QUESTI ONER:  Davi d Gawki ns [ ph], Robotics Society
of Anerica. Two questions. First, are there any provisions
for radi o frequency assignnent for the E-stop, since many
people will probably be using simlar channels? It m ght
happen that one team has to E-stop their vehicle and that
radio signal may be on the sane freq as another teanis
E-stop. Are there any provisions for assigning channels or
some such?

PANEL: You will not be assigned channels up
front. Wat you are going to do is when you submt the
techni cal paper, you are going to describe what system you
are using. For exanple, if you are using a comerci al
system that will be real straightforward. |If you are doing

sonet hing yourself, you can tell us what frequency you are
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going to be operating on and that kind of thing. W are
then going to look at all the teans and what they have
submtted to make sure there aren't any conflicts, and if
there are conflicts, DARPA will do the deconfliction and |et
you know. That is another incentive to get your paper in
early. Frequencies will, nore or |ess, be assigned on a
first-cone-first-served basis, as long as you reasonably
can't claimto have the entire bandw dth for yourself.

QUESTI ONER:  Second question, what are the
provi sions for chase vehicle breakdown? |[f the chase
vehicle gets a flat tire and the autononous vehicl e keeps
goi ng [i naudi bl e].

PANEL: The chal |l enge vehicle would have to be E-
stopped until the tire was fixed.

QUESTI ONER: Does the driver of the safety vehicle
have to be SCORE-conpliant? In other wrds, does he have to
have particular training or wear special equipnent?

PANEL: The individual needs to be sonmeone pretty
special. | would highly suggest anyone that is thinking of
entering the contest to contact sone of the SCORE drivers
and have them be your safety vehicle driver. As far as him

being tested or having to have a SCORE |icense, no, that is
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not required at this tine.

QUESTIONER:  On obstacles, will there be any
nmovi ng obstacle intentionally placed on the
rout e[ i naudi bl e] ?

PANEL: Okay. No. Ww. Wen you say
"intentional," certainly there wll be other vehicles on the
route. There are going to be other challenge vehicles.
There are going to be other safety vehicles. Well, those
are there intentionally, but if you are asking if DARPA is
going to have those little pop-up deer that run across, we
are not going to have those. [Laughter.]

QUESTIONER: |Is there a maxi mum di nensi on for
obst acl es?

PANEL: Maxi mum di nensi on?

QUESTI ONER:  Yes.

PANEL: Mountains? Do you nean |ike height?

QUESTI ONER:  Yes.

PANEL: Well, we are not specifying a maxi num no.

QUESTI ONER:  Everything will be natural ?

PANEL: No, | can't say that. | can tell you that
we don't have any firmplans to build sonething out there

like an erector set. It mght be that we have to get a
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truckl oad of gravel and put it in front of sonething for
safety reasons, that the vehicle would either avoid and if
it doesn't avoid it crashes into the gravel and stops. You
know, we are leaving it open. There are a |ot of natural
obstacles out there, but it is not going to be like
m niature golf or anything. Let nme take that on. The
bottomline is that we probably won’'t need to build
anything. Mother Nature has provided plenty of obstacles.
Just noving your vehicle fromPoint Ato Point Bis going to
be chal | engi ng enough. The speed and distance is a
chal  enge. So, right now, the answer is we will reserve the
right, and you wll find out on the day of the event. Ckay?

QUESTIONER: At the start, when -- | haven't seen
this in any of the docunentation yet, but at the start, how
cl ose and what will be the spacing of the vehicles?

PANEL: | would say that would be determ ned by
t he nunber of entries. There could be the potential that we
woul d start every 30 seconds, one at a time, or every half
an hour, or we mght do a land rush start, four abreast, and
go towards a point that you will have to narrow down and one
is going to have to let off or three are going to have to

let off and the others are going to get through. But at
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this point, it really is going to be how nmany entries we
receive

QUESTI ONER:  The reason why | ask if there is any
active em ssions fromconpeting vehicles, if that causes
sonme confusion or maybe erroneous operation of the vehicles,
if there is going to be a m ninum spaci ng.

PANEL: Al right. So you are asking if the
vehicles end up so close laterally that they present
probl ens for each other. |Is that the question?

QUESTI ONER:  Yes.

PANEL: Well, you can get real close. | nean, you
can't beat the record, but you can tie it, for getting
cl ose. [Laughter.] Let nme just point out, we are not sure
how many vehicles we are going to have enter. W are not
sure what the starting departure point is going to | ook
like. If it turns out we have a mle-wde start |ine and
two vehicles, the situation you just brought up is not going
to happen. If it turns out we have a very narrow start |ine
and a lot of vehicles, we will think of something else. W
are going to take those considerations in mnd. | don't
expect that to be a problem In ternms of devel opi ng your

sensing capabilities, it will probably be beneficial to have
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some sort of sensing laterally.

QUESTI ONER:  Brian Reed [ph]. | had a question
about collision of vehicles. Are there going to be any
transponders or anything on vehicles to help collision
avoi dance? How can you tell like a stopped vehicle froma
boul der, per se?

PANEL: M ke, do you want to take that one? Ckay.

The question is: |Is there any kind of a transponder that
is going to be put on vehicles to help avoid collisions? |Is
t hat the question?

QUESTIONER: Yes. Yes, that is it.

PANEL: Okay. No. [Laughter.] Well, a
transponder is a two-way radi o, and your vehicle is not
allowed to receive data. Next question, please.

QUESTI ONER:  There was a phrase in the
presentation on rules about two-way signaling permtted
wi t hi n checkpoints, but at the sane tine renote control of
the vehicle is not permtted. So | didn't understand what
was neant by that.

PANEL: Aut ononmous two-way signaling. No tele-
operation. No human-in-the-|oop tel e-operation.

QUESTIONER:  But it said two-way signaling is
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permtted. What did that nmean?

PANEL: That neans you can do handshakes and
beaconi ng between your gas punp and your bot as |long as no
human is doing the tel e-operation.

QUESTI ONER:  Ckay. On the issue of obstacles, |
think wire is kind of a special class of obstacle that
typically needs special sensors. It mght be useful if you
could tell us whether or not to anticipate w re obstacles.

PANEL: Currently, there are gates that you are
going to be going through, cattle guards, and adjacent to
the fence or -- excuse ne -- adjacent to the gate will be
wire on either side of it. So there is wire on the course.

There is good old cowboy barbed wre.

QUESTIONER:  That is a major safety issue. If |
mss a fence and | run into that, there is a chance that |
could injure everybody in the vehicle by hitting a
barbed-wire fence at 50 mles an hour.

PANEL: Let nme just say this. | hear your
question. First of all, we have said sonething in the rules
there that we are going to traverse the intended course with
a 4-by-4 pickup truck. So we are taking every neasure to

run the course. W are taking every nmeasure to clear folks
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fromthe course. W are doing everything we can to nake it
as safe as possible. So, fromour perspective, the course
| ayout will be safe to run on that particular day. Do you
have anything to add to that, Sal? No. That really is the
bottomline. | think that is it. Gay. Next question,
pl ease.

QUESTIONER: Hi . M nane is Triston Crees [ph].
| amfromISE In Vancouver, Canada. | had three questions,
but one has been answered. The other one, the E-stop, no
one has really nmentioned what the maxi num stoppi ng di stance
is. | can activate an E-stop and ny vehicle could brake
i medi ately, but say in this environnent, it can be hundreds
of neters before it actually stops. A vehicle that is
doi ng, say, 50 mles an hour, how nuch di stance do we have
to stop in?

PANEL: There is not a quantitative restriction.
You are required to nmake the robot stop as fast as it can.

QUESTI ONER: Because that does inply that you
m ght activate the E-stop i mediately on becom ng aware of
the situation and still w pe out the crowd.

PANEL: Hopefully, that won't happen. W

certainly are going to design the course to where you are
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not heading straight for a cromd at 100 m | es an hour and
t hen have to nmake a sudden left turn and if you don't make
it, then we engage the E-stop. W wll certainly take that
i nto consi deration.

QUESTIONER: So, at this point, there is no
maxi mum requi renment on the E-stop?

PANEL: There is just froma reasonable

standpoint. |If it takes you 2 mles to stop, it is not
going to be acceptable. It should be the equivalent, I

mean, | know you may not have wheels, but it wll be the
equi val ent of slamm ng on your brakes in the car. It has to

be sonet hing al ong those |ines.

QUESTI ONER:  Ckay. My second question is nore
curiosity. |If this does go to nultiple years, wll it
continue to be L.A to Las Vegas or could it be in other
types of geographical terrain?

PANEL: M ke, the question is multiple years and
the route. | just point out the actual course, the series
of waypoints will certainly change year to year, in case
that is not obvious.

QUESTIONER: No. | nean, is there potential for

snow and ice?
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PANEL: That has not been deci ded yet. That
question is still open. A lot of discussions within the
conmttee to cone back to the area, a |ot of discussion, 50
percent of it, says lets go do another route. So that is
open. The bottomline is if no one wins, we are going to
follow it up with another G and Chal |l enge, and that is the
critical point. Next question.

QUESTIONER: All right. Thomas Eaton [ph]. This
i s regarding when the challenge vehicle is on the surface
streets. Sal, you had nentioned sonething about traffic
signals. Are the challenge vehicles required to obey the
basic road rules when they are on the surface streets or can
t hey ignore then?

PANEL: | hate to use the word "ignore," but our
plan i s whenever we are on an existing street, that street
will be closed down for a period of tinme while the entry is
on the street, and that nmeans the traffic lights or side
streets, so that you will not be concerned about oncom ng
traffic or side traffic or passing a truck or anything |ike
t hat .

QUESTI ONER:  So t he chal |l enge vehicle can just go

through stop signs, red lights, et cetera?
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PANEL: Correct. Hopefully, the stop signs wll
be green -- or the traffic lights will be green, but if
there is a situation, obviously, that we cannot do that --
and | don't think that is going to happen -- that wll
somehow be built into the programthat they are going to
give you 2 hours before that you will have to cone to a
stop. Next question.

QUESTIONER: | have two questions. Can we send a
signal to the robot to notify it about the tine that won't
be counted against us for E-stops as directed by the judge?

PANEL: Can you repeat your question?

QUESTI ONER:  Can we send a signal to the robot to
notify it about the tinme that will be not counted agai nst us
for E-stops as directed by the judge? Just basically --
because the judge is telling us sonething that the robot
needs to know if we are going to have -- with tinme franes.

PANEL: No.

QUESTI ONER:  (Okay. Coul d SCORE or DARPA | et us
know where we could go to possibly do testing for the
vehicle, simlar courses, stuff like that, for the rest that
aren't off-road people? Just sonething on the website or

sonet hing like that.
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PANEL: Yes, we can. W could be nore than happy
to, and we will have it on the website of different
| ocations in Arizona, Nevada, California, and Baha. Ckay.
Thank you. Next question.

QUESTIONER: My nane is Muzi Oran [ph], Lopel Beat
[ph], Israel. | have two broad questions. One is we do
have a fully owned U. S. subsidiary. Can we use that as the
mai n vehicle or main thing?

PANEL: Is your subsidiary incorporated in the
United States?

QUESTI ONER:  Ch, vyes.

PANEL: Okay. Yes. Then it will be considered an
Ameri can conpany.

QUESTI ONER:  Okay. | don't need anot her
cor poration?

PANEL: No.

QUESTI ONER:  Good. [Laughter.]

PANEL: You can if you want, but no.

QUESTIONER: I n this sane vein, we do not use any
U. S. Federal funding, but we do use Israeli Governnent
funding for our program [Laughter.]

PANEL: Negati ve. Next question. Really, no.
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QUESTIONER: It is very mnimal funding, but stil
-- [Laughter.]

PANEL: We will take that under advisenent, but |
don't think so. W are going to think about that one.
Let's | ean towards a no.

QUESTI ONER:  Secondary question is the comrerci al
availability of sone trails. There was a question about
maps. How about aerial photography? If we use a |local,
commercially avail abl e aerial photography service ahead of
time, is that okay?

PANEL: Yes. The question was can you use
commercial inmagery, aerial imgery, and the answer is yes.

QUESTI ONER:  What | mean is phot ography that we
order, we ourselves do it wth a commercial conpany, a | ocal
conmer ci al conpany.

PANEL: Yes. If it is available to the public and
anybody can order that imagery just the same as anybody can
order a map or anything, yes. The answer is yes. Next
guesti on.

QUESTIONER:  Hello. M nane is Anthony
Levi ndowski [ph] from UC-Berkeley. M first question is:

Is it DARPA's intention to run the course in areas where




10

11

12

13

14

15

16

17

18

19

20

21

22

35

regul ar GPS signals are not avail abl e?

PANEL: Let nme just say the prelimnary runs on
t he various tracks, we have received GPS. So that is not an
issue for me at this tine. WII we come across that as we
further investigate the various routes? Possibly, but we
will let you know.

QUESTI ONER: My second question is you said that
t he vehi cl es cannot receive any data. How do you consi der
-- | mean, GPS is satellite tinme information.

PANEL: Ri ght.

QUESTI ONER:  The ot her question related to that
is: Are you allowed to have a satellite comuni cation or
conmuni cation with other robots w thout involving humans?

PANEL: The answer to the first question about
whet her a robot can receive GPS data or any freely avail able
public radio-positioning service, GPS is an exenption, any
radi o- positioning systemis an exenption for the kind of
data that the chall enge vehicle can receive. Your second
question, | think, is: |Is your challenge vehicle allowed to
col |l aborate with other chall enge vehicles? Ws that the
second question?

QUESTI ONER: Wl |, what if | set up as public
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systemon ny vehicle to broadcast out positioning
information? Can | use another chall enge vehicle to receive
that i nformation?

PANEL: No. It is because it is not freely
avai lable to the public. The question is you are going to
have two chal | enge vehicles, and you want to transmt
information fromone to the other. |Is that what | heard?

QUESTIONER: Wl |, fromone to anybody that wants
tolistenintoit.

PANEL: Negative. Negative. Thanks. Let's nove
on. Appreciate the question. Good try, but it is a
negative. As a followup to that, | would al so point out,
there is no teamwrk at all between -- you know, you are
free to field two vehicles, but they cannot cooperate in any
way, not just they can't send signals. You can't have one
push the other one out of the hole if they get stuck or
sonmething like that. There is no cooperation. Next
guestion, right up front.

QUESTIONER My nane is Philip Tau [ph]. | am
fromLos Angeles. M question is regarding the boundaries
of the race course. It is ny understanding, you are going

to supply waypoint information in the forns of latitude and
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| ongi tude along the race, but if we have two waypoi nts and
say a cliff in between, how far can we sort of go laterally
and around the cliff before we are disqualified? 1Is there
information in the actual text for boundaries of the race
course? Are you going to provide that along with the
waypoi nt information?

PANEL: Yes. That information will be provided in
the dataset that you get 2 hours before the event, and |
showed a slide up here of just a notional format. | am

soliciting input for how people would like to see that — as

it was displayed or how they would like to have them
presented and al so what kind of nedia, if you could just
e-mail in to grandchal |l enge@arpa.m| and |l et us know  Next
guestion in the back.

QUESTI ONER:  Ted Hoodako [ph] from San Franci sco.
This m ght actually be an el aboration on the previous
guestion from back here. What is your expectation for GPS
or rather differential GPS and specifically WAAS coverage
over the entire course? Also, what is the circular area
error radius for the vehicles passing checkpoints? The
reason | am asking the question is that the U S. Coast Guard

website indicates that significant areas of the Mjave are
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not covered by WAAS.

PANEL: The first question, is GPS going to be
assuned over the entire course, the answer is no. There are
many types of systenms. W are not going to tell anybody
that they have to use GPS. W are going to give coordinates
in WES-84 reference spheroid. Wether you use a GPS, an
INS, or a star tracker to figure out where you are, it is
totally up to you. Keep in mnd that the error that you
just described with or without WAAS is sonething that we are
working on right now | nentioned earlier that | don't know
yet what the radius of the permtted circle around the
waypoint is going to be. W are working on that, and we
will present that information as soon as we can.

QUESTI ONER:  Can you at |east guess w thin order
of magnitude? Is it 1 neter, 10 nmeters? 1Is it 1007

PANEL: | would say in the neighborhood of 10
meters. Gkay. Next question in the front.

QUESTI ONER:  Ken Diffanee from Edwards Air Force
Base. A question regarding the technical design. | spent
time witing the paper already, and since it is such a short
design cycle, is there a way that we can list what you

consider are going to be nmandatory on the technical design
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and then say this would be nice if we have tinme to conplete
it, include that in with the proposal ? That way, if we show
up to the door, we are going to have a m ni nrum anount of
equi pnent to do the race, but if we have these extra
sensors, it would help the vehicle be a little bit better,
then that would be fine. Cbviously, if it is not in the
optional list, then we are breaking the rules. | amjust
trying to get a little bit nore -- so we are not trying to
resubmt every tinme an addendumto add a new sensor or, you
know, to go through that process.

PANEL: If you're tal king about new software or
sonmething like that. You can try it out and see if it
wor ks, and you can propose that. It nost |ikely would be
accepted as long as it is not sonething outrageous. Things
I i ke sensors are pretty much al ways going to be accepted, as
long as there is no way to use it and to cheat in any way.
The one thing | do need is a final version of what you are
going to have, so that we can expect it and conpare it to
what that is.

QUESTI ONER:  (Okay. And | have one nore question.
This regards nore to the safety not with the barbed wre.

That is another issue. It is with a 3-second dead- man st op.
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| fly both G obal Hawk and UCAV, and d obal Hawk has a
6-second tiner. | stayed up until 2:00 |ast night reading
the new rules. They were a lot different than the website.

You guys have proposed a 3-second dead-man stop.
| f your vehicle conmes over the top of the hill, drops over
the top of the side and then just starts slamrmng on the
brakes and we are trying to catch up to it, it is going to
look like a L.A. Freeway on a foggy day in Salinas,
California. You are going to have vehicles just running on
top of each other, especially if we are trying to achi eve 50
m | es an hour.

PANEL: | am aware of this concern, and regarding
what you are tal king about is the delay between the
activation of the energency stop and when the vehicle itself
executes that command. |s that what you are tal king about?

QUESTI ONER:  Yes, that is right. | amnot saying
that it has to be 3 seconds and I amnot saying it should be
50 because that is unrealistic, but it needs to be sonething
in between that, a little bit better than 3 seconds.
woul d say sonmewhere between 5 and 10 woul d be realistic.

PANEL: We totally agree that we need to

investigate this. It is a good point, and | prom se you, we
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will. Next question in the back, please.

QUESTI ONER: M chael Johnson with the U timax [ph]
Group. This is a couple of questions about insurance.

First of all, with the --

PANEL: A coupl e insurance questions?

QUESTI ONER: Yeah. Wth the rules, when do you
expect the rules to stabilize given that there nmay be
changes? Certainly sonetinme before April 1 would be
hel pful .

PANEL: Well, April 1 is only a nonth away. So we
are taking all of your questions under advisenent and any
nore that come in. | don't think that is an unreasonable
length of tinme, but we can't guarantee that they wll
stabilize before then.

QUESTIONER: (Okay. A little commentary before the
second question. Currently, the California Vehicle Code
says it is illegal to drive a driverless vehicle on roads,
and insurers don't provide insurance for illegal activity.
So that is an interesting problem The fact that we have
the possibility within the new rule change, there is a
possibility of non-participants being on the route. That

creates a tougher design standard to make the vehicles
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courtroom proof rather than battlefield-proof. So the
question is: Wien wll the insurance requirenents for this
event be nmade reasonabl e?

PANEL: First of all, about the California |law, we
are not going to be running these vehicles on public roads
while the public roads are open. W are going to get a
permt to hold a special event. For exanple, during the
Rose Bowl Parade, the floats may not be |icensed and
regi stered vehicles, but you get a permt to close down that
public street and to do what you want. The sanme thing would
happen in Sal's events. H's vehicles aren't publicly
I icensed vehicles to run the road, but if you close the
road, it is okay. | amnot sure, your question about
al l owi ng ot her people on the course, that is not our
intention. The public roads certainly will be closed. The
trails wll, to the best of our ability, be cleared. W are
not going to all ow anyone on the course, but we can't
guarantee with 100-percent certainty that we won't have any
stray civilians comng into the area.

QUESTI ONER:  Certainly, you can see the concern we
have. Sonebody gets hurt. They go to sue, and they are

going to say, "Hey, you were doing illegal activity."




10

11

12

13

14

15

16

17

18

19

20

21

22

43

| nsurance conpani es are in the business not to pay out.
They are only in the business to take.

PANEL: There is no illegal activity here. W are
going to get permts to use the roads for this purpose. So
there is nothing that is going to be illegal here.

QUESTIONER: | understand that will be an argunent
that the prosecution will use. Right? Thank you.

[ Laughter.]

PANEL: Once again, let ne foot-stonp. W are
working with the local, state, and national level. So we
are going to conply with all of the rules. Werever we need
to, to get a special permt, we will go after those speci al

permts. So we are going to nake this event as safe as

possi ble. Insurance is a mjor question, and we have got to
address that before the 1st of April. Next question,
pl ease.

QUESTIONER: | had one on ny card here, but | need

to follow up your answer to the distinguished gentleman from
Israel. | believe you told himthat he could hire a
commerci al surveying conpany to survey the course between
the 2 hours that the waypoints are rel eased and the start

time of the course.
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PANEL: No, no, no. Before that. Months before
t hat .

QUESTI ONER:  Mont hs, 2 hours. Wsat is the
difference? Were is the deadline? At what point can we no
| onger survey the course?

PANEL: You won't know what the course is until 2
hours beforehand, but if you wanted --

QUESTIONER: That is plenty of time for nme to take
aerial photos of a 250-mle stretch.

PANEL: Then, fi ne.

QUESTIONER: That's fine? I1'msorry? |Is that --
that's okay?

PANEL: Right now, you will not know the course
route until 2 hours prior. Wat you do in that 2 hours, |
amgoing to leave it up to you to decide. Next.

QUESTIONER: Hi. | am Dave Thomas wi th Gadget
Man, L.L.C., out of Colorado, and |I only have one question
here. This deals with the waypoints. |If you have been out
in the desert on the little trails and stuff, the little
smal |l roads, there are little forks branching off
everywhere. Are the waypoints going to be set up to try and

keep us fromlike taking a wong turn, or will it have to
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have the intelligence of "Gee, | am going away from where |
should. It is tine to turn around and go back"? WII it
have to choose a nunber of forks in the road to get from one

waypoint to the next?
PANEL: There is no guarantee that by -- okay.
Let nme just repeat the question to nake sure | got it right.
The question is: Are the waypoints going to be set up in
sequence in such a way that if you pass through every
waypoint, you will not go off the course? Is that it?
QUESTI ONER:  Yeah, pretty nmuch. If it is between

two waypoints, there is a fork in the road, and you have a

choice of either going the wong way or the right way, |ike
will it be set up so that that m stake is possible, | guess,
is really the question.

PANEL: Well, if you take the wong fork, you
won't make it to the other waypoint, right?

QUESTI ONER: Wl |, yeah. So -- okay. | guess
that pretty nmuch answers the question. [Laughter.]
PANEL: Yes, it does. All right. Let's nove on.
Next question.
QUESTI ONER:  Hey, | am Zack Chanbers from Rose

Hol man [ph] in Terre Haute, Indiana. One short, easy
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guestion. WIIl the slides fromtoday be posted on the
website, particularly the ones from Sal's presentation?

PANEL: Let ne address that. The bottomline is
that all of the presentations seen today will be posted on
the website. Okay? W wll nake sure that we have got an
updated roster. | did promse that we will pass out the
roster. | was infornmed by ny staff that the roster that you
will get this afternoon is everybody who has registered by
the 21st of February, and so | know we have got a | ot of
newconmers that came in. So your nane will not appear on
that roster. However, when we get the roster on the web
page, it will have a conplete list. Okay?

QUESTI ONER:  Chri s Manson, Los Angeles. W/
there be | ogistical support to get dead vehicles off the
course and get them back to a paved road or civilization in
the nost efficient way possible, or will the chase vehicle
have to be responsible for trailering it or be able to
renove that vehicle fromthe course?

PANEL: There will be no Governnent |ogistical
support provided to nove the challenge vehicles or the
safety vehicles. There may be sone Governnent | ogisti cal

support, nothing prom sed, for such common itens as
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port-o-potties, water, stuff l|like that, but the answer to
the logistical question is no. Next question.

QUESTIONER:  In order to use a commercially
avai l abl e map, we need to obviously put it into a form
usabl e by a conputer. Are there any restrictions placed on
the formati on of sophisticated software maps such as
creating -- if there is a road on a map, you can nake that
into an object and have various properties that you progran?

And can we add information other than that which is on or
inmplied by a coormercial map? Like could we go drive there
and find a rock and say | don't want to hit that rock and
put that rock onto our software map?

PANEL: The first part of that question, you are
allowed to nodify the maps, and by that, | nean you can | ook
at the map and draw areas. Like we said before, don't go
t here [inaudi bl e] equi prent beforehand. Don't even think
about going in this area. In ternms of rocks, | don't think
rocks woul d ever show up on any -- | amnot sure what size
rock you are tal king about, but if we are talking this big,
it is not going to be on the map in the first place.

QUESTIONER: | know it wouldn't be in a

commercially available map, but if we found a rock, can we
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PANEL: You nean you are proposing to go find al
the rocks in between L. A and Vegas beforehand?

QUESTI ONER:  Yes. [Laughter.] | could, for

exanpl e, drive, drive around --

PANEL: Here is the issue, though. You are
i nplying that you are going to have access for a pre-run.
QUESTI ONER:  No, no, no, no. Just drive. | can
drive around in the desert and find rocks and map them
t hat --
PANEL: Okay. You can do whatever you want to
with a map. The answer to that question is yes, but you a

not going to pre-run the course. GCkay? Next question.

QUESTIONER' My nane is Salem Pallesini [ph] fro
San Francisco, California. You specified that waypoints
will be provided as | atitude, |ongitude data. What woul d
happen if one of these waypoints is set within a GPS dark
spot because of geography or whatever, and would this be a
| egal possi bl e waypoi nt ?

PANEL: Just a nonment here. | am going to nmake
sure we have the right answer. [Pause.] The question is:

s it possible that there m ght be a waypoint that we
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designate that, at the nonent you arrive in the vicinity of
t he waypoi nt, you cannot receive GPS? |Is that the question?

QUESTIONER: Let's say you set up a waypoint in a
canyon, in a riverbed in the bottomof a ditch that a norma
GPS with normal antenna will not be able to get reception
down there. So the waypoint is there and the |ocation
exi sts physically, but it is inpossible to make sure that
you are on it.

PANEL: Right. | understand. You should not
assunme GPS reception at any of the waypoints. | nmean, we
certainly can't guarantee that. It is imagined that many,
if not all, of the participants will rely on GPS, but we
certainly can't guarantee that each waypoint is going to
have good GPS coverage. Certainly, if a waypoint, you can
i magi ne, is designated under an underpass, that you woul d
not be able to get that.

QUESTI ONER: (Okay. Second question is -- this is
following up to sonebody el se's question that it would be
very difficult to distinguish froma broken-down robot and a
boul der or something like that. So, in the bottl eneck
situation in which the broken-down chall enge vehicle is

bl ocki ng the whol e course within the boundaries, howis this
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to be handl ed? Because suddenly you cannot tell it is a
robot, and suddenly your course w thin boundaries has a
5-feet-tall obstacle that it is inpassible. So are you
supposed to get off boundaries and risk penalization just to
go around it? Are there going to be beacons? Sonebody said
transponders, and that was his catch. Are there going to be
beacons on the robots that would distinguish themfrom an
i nani mat e object?

PANEL: Okay. | think we have got the question.
Do you want to try that one? Okay. Let nme go to the
beacons for a second because | have gotten a question that
was sent up here asking about having beacons. W& have
an idea that we haven't firnmed up yet, but those of you who
have read the rules see that there is a requirenent to
provide 12 to 14 volts on top of the -- or sonewhere on the
vehicle. The idea is we may, if everybody agrees, want to
put a small beacon up there to broadcast the position of the
bot, so that it could be web-cast. Gkay? That has got
nothing to do with any beacon used for collision avoi dance
or anything like that. W also have no intention of putting
any beacons on any rocks or boulders. Your question did --

part of your question related to com ng up on a disabl ed
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vehicle in the mddle of a narrowtrail. [Is that correct?

QUESTI ONER:  Yes.

PANEL: Okay. |If that happens and the vehicle
hasn't noved in 10 m nutes, the vehicle is disqualified. It
is not in the Gand Challenge anynore. It is over. You can
touch it. You can nove it. You can nove it outside the
boundary because you are permtted. Wen we get these |and
use authorities, if it is a narrow boundary, the boundary
exists for the purpose of Gand Chall enge. That vehicle
isn'"t in the Gand Chal | enge anynore.

QUESTI ONER:  The question was nore like to the
point of if it is a robot that is stopped because it is re-
plotting its map or sonething and it will take 4 m nutes --

PANEL: | think we have answered that, and the
bottomline is if the robot is in front of you, that robot
has got 10 mnutes to nove. |If it doesn't nove in 10
m nutes, that safety teamw ||l nove the robot, and the
followi ng robot will pass. Okay? Thanks. Next question,
pl ease.

QUESTI ONER: Wl |, both of those questions kind of
segue into mne. The first one is: Wat is the penalty for

m ssing a waypoi nt?
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PANEL: M ke? It hasn't been established yet.
The penalties, we are still working on the nature of the
penalties. As you go through the rules, you say it is

mandatory. You do this and that and the other thing. The

next step is to develop a table and to decide what an

appropriate penalty is. So, if you mss a waypoint, | don't
know yet. W don't have that. It may depend on the field

j udge saying, "Look, the waypoint is a mle over here and
you didn't hit it." Perhaps that would be a

di squalification

QUESTIONER:  Well, in downhill skiing, you are
assessed a tinme penalty for mssing a gate or sonething. So
| had that anal ogy.

PANEL: The penalties, | would inmagi ne woul d be
time penalties for certain undesirable behavior. For the
nost egregi ous behavior, it would be disqualification, such
as ramm ng into another vehicle and knocking it out of the
event. Good questi on.

QUESTI ONER:  The second question is in considering
collision avoidance and that kind of thing, if I nmay extend
it to courtesy on the track, why not apply California DW

rules to the vehicles? The guy on the right has the
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right-of-way and that kind of thing.

PANEL: Wiere in California do they do that?
[ Laughter.]

QUESTIONER: I n the rules.

PANEL: You had rules, huh? GCkay. Next question.
Thank you.

QUESTI ONER: Wl |, actually what sinplified making
up the rules to the collision avoidance | ogic.

PANEL: No, | hear you. W wll take that on and
|l ook at it. Next question, please.

QUESTI ONER:  Davi d Gawkins. Regarding the
starting position, if, for exanple, there are 40 vehicles
that are entering the contest, how are they going to start?

Are you going to have staggered starting in terns of the
time or is there going to be pole position?

PANEL: Let nme answer that. Right now, that is
still under advisenment. W are going to work that. W do
not know how many entrants we are going to have, but if 40
vehi cles enter, our concern is if you do the land rush and
t hen you start narrowi ng down to the waypoi nt designation --
| want the vehicle to conplete the event, not to be bunping

wi th each other along the route. So that is sonething we




10

11

12

13

14

15

16

17

18

19

20

21

22

54

are going to have to take under advi senent and work the
details for. So there are two options: |and rush or
separate themby a tine, as Sal nentioned earlier. W are
going to work both of those. Next question.

QUESTI ONER:  Watson Straining [ph] from Berkel ey.

| have two questions on sensors. The first one is if we
are using radar on the robot, are there frequency bands t hat
have been allocated, and also the power limts, what is
going to be the policy on that?

PANEL: M ke? You are referring to the E-stop.
Is that right?

QUESTI ONER: No. Sensors.

PANEL: On, radar.

QUESTIONER: R ght. So we are concerned about
interference with other radars.

PANEL: Ri ght now, of course, you have to conply
with any FCC regul ation, but other than that, we are not
giving you -- allocating you bandw dth or anything |ike
that. So it may be sonething for you to consider. Let ne
take that on. The answer is no, we haven't | ooked at it
carefully. W will take that on

QUESTI ONER:  Ckay. | have a second question. |If




10

11

12

13

14

15

16

17

18

19

20

21

22

55

the vehicle has a pod that can go up, you know, it is an
integral part of the vehicle, it will go up [inaudible],
cone back and then the data would be captured and the
vehicle will do the necessary navigation, is that allowed?

PANEL: Are you tal king about tethered or
unt et her ed?

QUESTIONER: It is untethered. | can go up and --

PANEL: Definitely, untethered, no. Just for
safety reasons, really. W are having enough trouble
keeping track of one vehicle. W don't want two, especially
when one is flying all over the place. Next question in the
back.

QUESTI ONER:  Eric Chateau [ph] from UC- Davis.

W1l you set restrictions on wireless telenetry between the
el ectric vehicle -- | mean the entry vehicle and the safety
vehicle for the purpose of nonitoring and anticipating each
situation that m ght require an E-stop?

PANEL: We would ask you to wite that in your
techni cal paper that that is your technical approach for
doing that and let us take a look at it. The question,
think, was: Are you allowed to send telenetry fromthe

chal | enge vehicle to the teamfor the purpose of evaluating
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t he performance of the challenge vehicle? |Is that correct?

QUESTIONER: Yes. That is correct.

PANEL: Okay. We would |Iike you to request that
in your paper and indicate in the paper how we could be
confident that telenetry wasn't going to be used for any
ot her purpose.

QUESTI ONER:  (Ckay. One followup. It is on the
i ssue of recognition of another entry. | was thinking of a

situation where you m ght have a small ATV-size vehicle that

has been stopped and it mght be in the 4 mnutes -- no, of
its 10-m nute countdown, and you are com ng up on the
vehi cle and you can't distinguish it froma boul der and you

decide, well, | can go over this obstacle and just run over
it. [Laughter.]

PANEL: The judge -- if you come across -- you are
approaching a di sabled vehicle. The judge can issue a

mandat ory E-stop, which you will not be penalized the tine
for. It is a judgnent call by the judge whether it is

di sabl ed or thinking. Next question up front.

QUESTIONER: | have a second question. This one
has to do with the design of the E-stop. | amwondering if
nmy design would be sent back to nme for this. So, in an
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enmergency, can the vehicle be controlled renotely during an
E-stop, so that people don't have to get out and nove the
vehicle while other robots are comng? |f you go over the
hill and you can't see the robot, the E-stop happens. So,
even if it means nme being disqualified, can | wite in ny
design that, hey, if |I get disqualified, | amgoing to nove
this thing renotely so that | don't put ny --

PANEL: Yeah, that's fine.

QUESTIONER: -- teammates in harn?

PANEL: Let us think about that. Once you are
di squalified, you are disqualified. So you can touch the

vehicle. You can do whatever you need to do to nove the

vehi cl e.

QUESTI ONER:  Yes, but if | put that in ny design
paper would it be sent back to ne as --

PANEL: Put it in your design paper, and we wl|l
take a look at it. | don't see a problemat this nonent.
Okay? Next question.

QUESTI ONER:  Egor Karen [ph], Texas [inaudible].
| was wondering if there was any type of particul ar
i ncl ement weat her that would essentially stop the race. You
guys around here seemto have earthquakes fromwhat | hear.




10

11

12

13

14

15

16

17

18

19

20

21

22

58

Since sone of our robots nmay have sone type of [inaudi bl e]
sensors, | would |like to know when they need to know that it
is natural occurrence or not. So this is why I’m asking ny
guesti on.

PANEL: | amstruggling with your question here.
We are going to run the event, no matter what, okay? |If
that is what you are asking, if we are going to delay it
because of an earthquake?

QUESTIONER: Wl |, are you guys thinking about
sonme type of E-stop during the earthquake so that
essentially [Laughter.]

PANEL: Thanks. We will nove on. Ckay?

QUESTI ONER: No, | have a second questi on.

PANEL: Al right.

QUESTIONER: W thin the 2 hours that you are
allowing us to have before the race, are we allowed to take
photos of the other conpetitors' robots or whatever we are
conpeting wth?

PANEL: | don't see why not. | mean, we are going
toline themall up. They are going to be on display and
getting ready to start, whether it is a land rush deal or a

sequence. We are going to have the press out there. They
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are going to be taking photos.

QUESTI ONER:  And should we assune it is 2 hours
before or a bit nore?

PANEL: Well, I think we wll take that under
advi senment, but | don't see a problemtaking photos. |
really don't. Whether it is 2 hours or 30 seconds prior.
Next questi on.

QUESTI ONER:  Ckay. It was nentioned earlier that
the chase vehicle has to act truly as a chase vehicle; that
is, stay behind the race vehicle. If a vehicle has to
backtrack for whatever reason, what does the chase vehicle
do? |If the race vehicle is taking a wong turn and has to
backtrack, potentially com ng back into an area of high
traffic --

PANEL: Okay. The question is thereis arule
that says that the safety vehicle cannot | ead the chall enge
vehicle. There is a little sentence, |I think. | hope it
survived and it is in this rule package, that there will be
brief periods -- you know, it is the field judge's judgnent.

There will be brief periods in which the safety vehicle can
be ahead, but renenber, | said the purpose for that rule is

just to prevent sonebody having a solution that has the bot
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follow the safety vehicle dowm the whole route.
QUESTIONER: This is a followon to that. WII

the |l ateral boundaries be set to preclude the possibility of

having to backtrack in the tight areas, | guess, the narrow
areas?

PANEL: WIIl the lateral boundaries be set to
precl ude backtracki ng?

QUESTI ONER:  Yeah. Preclude the race vehicle
really having a | ogical possibility of having to backtrack
That is, if it goes outside a |ateral boundary, obviously
it is disqualified. | amwondering if there is going to be
enough | ateral boundaries that that thing may start to clinb

a bermand decide that it wants to backtrack, which would

cause | arge problens for everybody el se.

PANEL: Right. The lateral boundaries are, for
the nost part, | believe, going to be set by the | and use
authorities. W are not setting themto make the route any

nore or less difficult. W would |love to have just the

wi dest open area, but we are going to have | ateral
boundaries. Now, if you are precluded from backing up
because it is too narrow, you are going to have to work with

that. You are permtted to back up. Oay? | nean, Dr.
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Fi sh knows nore about this than ne, but | have foll owed sone
of these vehicles around and the safety vehicle, the guy

al ways has his hand on the reverse because these guys do
back up. Next question, please, in the rear.

QUESTI ONER:  Di on Damato [ph] from Scottsdal e,
Arizona. | have two questions. The first one is: Wat is
the m ni mum or maxi num di stance between the waypoi nts? You
said that they are going to be closer in |ocal areas where
roads are, but what can we expect as far as -- are they a
quarter mle, 50 mles?

PANEL: Mke? It is still to be determ ned, and
it is going to be varying wwdely. There will be sone places
where, because of |and use issues, we may have to keep you
on a very narrow, w nding course. So we will have the
waypoi nts very close together. There will be other areas
where you are allowed to go over a very wide stretch. So we
may have a mle in between waypoints. That woul dn't be
conpl etely outrageous, but the exact nunber is still to be
determ ned. You are not going to find that out until right
before the event.

QUESTI ONER:  Ckay. The second question is: Wth

the 2 hours before the race, is the course open for
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conpetitors to drive on?

PANEL: Negati ve.

QUESTI ONER:  Ckay. There was an earlier question
with taking -- flying over the course in that 2 hours.

PANEL: Negati ve.

QUESTIONER:  You can't fly over the course in 2
hour s.

PANEL: You can take pictures of the course by
commercial entities, if that is what you plan to do. So, if
that is a commercial entity and everybody has access to the
course at that tinme, you think you can do it in 2 hours,
that is fine. | think that Mther Nature --

QUESTI ONER:  So you can have a commercial driver
to drive the course for 2 hours?

PANEL: Negative. There is no pre-running of the
course. kay? Next question in the front, please.

QUESTI ONER: My nane is Bob Thorpe. Actually,
that was ny comment, too. Sonebody earlier had nade the
suggestion of like doing a fly-over within those 2 hours.
My suggestion is it is all closed down.

PANEL: Okay. Thank you. Next question.

QUESTIONER:  Yes. M nane is David Wal ker from
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the University of Texas. | just need clarification. You
menti oned earlier that transponders are not allowed. Are
calibrated, stationary, differential GPS beacons all owed?

PANEL: That falls under that rule that | had on
my chart. If that is your technical approach, you need to
put that into your technical paper and let us evaluate it.
Is this a private DGPS that you are tal king about?

QUESTI ONER:  Yes, a privately owned DGPS.

PANEL: That is not explicitly permtted in the
rule -- [audi o break].

PANEL: [In progress] -- inputs on that. | nean,
| can't get any nore precise than that, but if you want it
| ess and everybody wants it that way, that is fine. A
question in front, please.

QUESTI ONER:  There is a potential gray area in the
participation of graduate students who are doing closely
rel ated research under Governnment sponsorship. [|s that
considered a conflict? Can it be resolved by themdoing it,
guote, "on their own tine," or is that a situation to be
avoi ded entirely?

PANEL: |If you have sonmebody that has that

ci rcunst ance, you should probably get in touch with us and
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et us evaluate it and see how closely related and what it
is they are doing and who they are doing it for, just so we
can tell you for certain because everybody's situation is a
little bit different. So | can't tell you for sure that
that is no, you couldn't use grad students in that category,
but let us ook at it and see what they are doing. Question
in the back, please.

QUESTIONER: This is com ng back for seconds. It
is ny last one question. Doug Blodgitt from Redondo Beach.

Just a followup on navigabl e obstructions and di sabl ed
entrants. It is up to the judge's -- the safety crew s
j udgnment of whether incidental contact is allowable. Wuld
t hat be extended to considering an entrant a navigable

obst acl e?

PANEL: | would say incidental contact is already
allowed. |If you are talking about totally running over and
crushing it, that is probably not going to be --

QUESTI ONER:  No, no. The question is we have an
energency, been asked to do an energency stop. Wuld the
judge be allowed to say, based on the entrant saying, we can
drive over that safely? Wuld the judge --

PANEL: Drive over, no. |If you are talking about
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if the judge issues an E-stop and you slamon the brakes and
maybe you tap the vehicle, are you going to be disqualified,
no. That would be an incidental contact. |If you can get
around it and you are just going to lightly tap it, that is
fine. |If you are going to drive right over it, there is no
reason to do that. You have got to E-stop. You are not
bei ng penalized. That tine is going to be credited to you.
So you just have to wait until we nove that thing out of
t he way.

QUESTIONER: So you don't anticipate the judges
al l owi ng incidental contact while going over a vehicle?

PANEL: | wouldn't define "running over a vehicle"
as incidental contact.

QUESTIONER:  Well, no. It is a very controlled
navi gati on of an obstacle. [Laughter.]

PANEL: Thanks, but | amgoing to give you the
hook here. Next question, please.

QUESTIONER:  This question is for Sal. By the
way, | am Ted Hoodako again. Wat is average speed of
vehicles in SCORE s Annual Barstow to Vegas Race? Could you
gi ve us sone sense of how fast they go in that?

PANEL: We have not had a Barstow to Vegas event
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in about 15 years. First, | think | could answer what you
are saying. | have already driven three proposed routes in
an F-150, a Ford pickup truck that is basically stock except

for alittle nodification to the shock absorbers and using
B.F. Goodrich all-terraintires. | was able to average
about sonmewhere between 38 and 40 mles an hour. | did get
stuck in a couple of areas behind some traffic. | would
think that of the three courses, the fastest course that |
was on, a SCORE event or in a trophy truck or a Cass One
type vehicle, could probably average sonewhere between 55
and 60 mles an hour on the entire 200 and approxi mately 50
m | es.

QUESTI ONER:  Ckay. Sort of a followon. Since it
sounds |like the bots are being asked to performit 50 or 60
percent of what a human can do, any possibility that the
organi zers woul d consi der basing the w nner on maxi mum
di stance or nunber of waypoints covered in 10 hours?

PANEL: No. Thanks. | have got clear directions,

you know? That is pretty easy. Next question, please.

QUESTI ONER:  Question regarding the nmandatory
20-m nute stop at the checkpoint. 1Is it going to be
adequate just to have that thing pull up to the prescribed
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stall and E-stop it, or do you have a recomended or
di ctated procedure for that?

PANEL: We do not yet have any reconmended
procedure. It is currently envisioned that when you receive
your file of waypoints that each teamw || have a unique
waypoint. After entering the checkpoint gate, that will be
a waypoint, there will be a unique waypoint, then, that wll
designate the parking area for your challenge vehicle if you
are not using autononous servicing. Then it is envisioned
that, yes -- certainly, okay, you can inmagine there would be
a speed limt comng in there, right? So you will not be
going very fast. You will proceed to the waypoint given for
your challenge vehicle to park for the 20-m nute period, and
that is correct. It is envisioned you would execute the
E-stop, and that would be what would bring the vehicle to a
halt and then reestablish the link when the 20 m nutes are
up. It would proceed to the departure gate of the
checkpoint area at a sl ow speed and then go out. Next
guesti on.

QUESTI ONER:  Steve Stewart from Los Angeles. |
have a question that doesn't regard stopped or disabled

vehi cl es, but sl ower vehicles.
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PANEL: Let nme just stop you real quick. There
are about seven of you who are going to ask questions. W
have got 5 mnutes. | would |like to get all seven of you,
but I would like to do this very quickly. GOkay? Question,
pl ease.

QUESTI ONER: Not regardi ng stopped or disabl ed
vehi cl es, but slower vehicles on the course, so not an
E-stop, but say a vehicle is going 30 mles an hour and your
vehicle is going 60 mles an hour on a narrow portion of the
course, are we all penalized, everyone behind that vehicle
is penalized because the | ead vehicle is going 30 mles an
hour ?

PANEL: If you can't pass it because of the
| at eral boundary?

QUESTI ONER:  Ri ght.

PANEL: If you have got a good idea on howto
wite arule for that, e-mail us because right now, the way
it is, seriously, it is tough. You have got to wait until
you can get around it. | can't think of any other solution,
and | encourage you to e-mail us and let us know if you have
got a sol ution.

QUESTI ONER:  Staging may be the only way around
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it, I think, staging a start. And are the w nnings taxable?
[ Laught er. ]

PANEL: Consult your tax attorney.

QUESTI ONER:  They are Federal funds, though; is
that right?

PANEL: Next. Good answer fromthe General
Counsel . Next question in the back, please.

QUESTIONER: My nane is John Burge [ph] from Santa
Moni ca, and ny question is: How does the Governnent intend
to determine that no conpetitor has used classified

information to nodify a domain map? The question is: How

does the Governnment intend to determ ne that no one has done

t hat ?

PANEL: That is part of the overall inspection
process. There is a |lot of ways that people could cheat in
order to --

QUESTI ONER:  Yeah, but you said you wouldn't read
t he code.

PANEL: Excuse ne?

QUESTI ONER:  You said you wouldn't ask for the
sof twar e.

PANEL: No, but -- | nean, first of all, you




10

11

12

13

14

15

16

17

18

19

20

21

22

70

couldn't just show up with classified --

QUESTI ONER: Wl |, you wouldn't know | had done
it, would you?

PANEL: W are going to ask you --[Laughter.]
Okay. W are going to ask you to certify that you have not,

one, broken the rules or, two, used any classified

materials. |If you sign that and we find out that you have
-- and there are ways we can find out that you have --
then that will be -- that is a crimnal action. So | would
encourage you not to do that because --

QUESTIONER:  Oh, | wasn't thinking of doing it
nysel f.

PANEL: On, | know. [Laughter.] Al right. Next
guestion up front, please. | have got to nove al ong.

QUESTI ONER:  You are giving us a thousand
waypoints. That is a lot of data enter in 2 hours and a | ot

of roomfor error. | amhoping that it is going to be
provided in sone sort of electronic formand that we woul d
get a sanple file ahead of tinme, so we could nmake sure that
we are able to read this thing.

PANEL: Yes and yes. Next question in the rear.

QUESTI ONER:  Ant hony Levi ndowski from UC- Ber kel ey.
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Sorry for asking another question, but it seens clear to ne
that you will not allow a pre-run of the course.

PANEL: Correct.

QUESTI ONER:  Coul d you pl ease clarify whether or
not you can, within a 2-hour tine frame that we have of the
waypoi nts, survey aerially the region?

PANEL: Okay. | wll get back to you by April 1st
on that. Let ne go back because there is a | ot of
di scussion on that. | want to nmake sure we get this one
right. So let nme table that one, and I will take that on.
Next question.

QUESTIONER: To be on the safe side, | want to
find out whether one of the vehicles we are playing with is
a dual - purpose one; in other words, can be driven by a
person or by a conputer, either/or.

PANEL: Ckay.

QUESTIONER: And it is standard mlitary vehicle

PANEL: Ri ght.
QUESTI ONER:  -- woul d that be okay?
PANEL: Yes. Are you talking about tele-operated

by a human or sitting in the vehicle?
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QUESTIONER:  No, no. Sitting in the vehicle.

PANEL: That is fine as long as there is no human
sitting on it during the event. | have got to nove on.
have got three nore. | have got to go. Thank you very
much. Catch nme after the break. W are going to get a
break here, and you can ask it then. Next question in the
rear.

QUESTIONER: This is with the waypoints. It just
occurred to ne that sonmeone is going to be defining the
course using a particular receiver or survey nethod. Wat
if they make a m stake and say you have to go to this
| atitude/l ongitude and that turns out to be in the m ddle of
acliff or alake or sonewhere they didn't actually intend
to go?

PANEL: | won't be standing here next tine. Ckay?

We are not going to make that m stake, but it can happen
and | understand that.

QUESTIONER: In related areas, the errors
associated with a receiver, you mght in all good intent say
| won't go here and this is the data for this point based on
nmy receiver and all the conpetitors say | amat the sane

data point according to ny receiver and it is geographically
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different.

PANEL: Right. W are totally aware of that. W
are very attuned to the fact that the data that we have to
gi ve you has to be absolutely accurate, and the previous
guestion about if you are going to get a test file that you
can run to make sure it runs, we are going to make sure this
IS very, very accurate. You are very correct that there is
going to be an error circle, and | nentioned earlier that
remaining wwthin the area of the error circle will not
necessarily keep you within the | ateral boundaries of the
course. If there are sonme very critical waypoints that we
have to present to you, we are going to take extraordinary
nmeasures to make sure that the error circle of those
waypoi nts that we give you are just as good as we can get
them Okay, last two questions.

QUESTIONER:  WI I [inaudible], Ventura County. |Is
there a way to prevent everyone's e-nmail address from being
exposed indiscrimnately on your web page?

PANEL: | think you signed a statenent that you
rel eased that e-mail information. | can do it by exception.

QUESTI ONER: (Okay. Question. Wy not el evation

along with latitude and | ongitude for a waypoint?
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PANEL: W hadn't planned to give that
information. There is no plan for it. [If your technical
solution -- actually, we have had a | ot of requests for
addi tional information, specialized terrain data, this,
that, and the other thing, and we have actually told the
ot her fol ks who corresponded with us that what we showed up
with here is pretty nuch what we intend to give: the
|atitude, the longitude, the |ateral distance, the speed, et
cetera. |If there is a reason that you need -- | don't know.

We are just going to have to think about the el evation
data. W just hadn't planned on giving that out. W are
not collecting it. Can | get the |ast person, please?

QUESTI ONER:  Bob Thorpe. | don't want to be a wet
bl anket, but | would like to suggest a speed limt, the idea
bei ng that --

PANEL: Bob, trust me, you don't want a speed
l[imt.

QUESTIONER: If there is an 80-m | e-an-hour Hunvee
comng up on ny tail and I amin ny safety vehicle, | would
hate to be the test dummy that finds out that their
col lision avoi dance system does not work. Long story short,

| nmean, it would be great to win the mllion dollars, but I
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woul d also like not to lose ny life during this race because

sonebody el se's vehicle --

PANEL: Let us have the survey teaminvestigate
that and see that -- you know, there is all kinds of terrain
that they are |l ooking at, and there are all kinds of

possi bl e speeds that can be attained on that terrain. So
why don't we just investigate that. Safety, as we all say,
i s the nunber-one concern here. That is a valid point. So
let us look at that and see if a speed limt of sonme sort

woul d not harmthe challenge, but would enhance safety.

QUESTIONER: | guess probably a followup to that
woul d be that a vehicle -- | don't know how exactly you
woul d do this, but a vehicle would be rated. |In other
wor ds, your teamwould | ook at a vehicle and basically say

based upon the safety equi pnent on board, based upon the
stability of the vehicle, it can go up to a certain speed
and still reliably keep everybody else that is on the race
course safe. So it is just a thought.
PANEL: Okay. We wll take a look at that.
QUESTI ONER:  Li sten, we have cone to the
conclusion of our Q%A, and | would like to thank the

panelists and really the team nenbers here. [Applause.] |
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probably owe several of you several drinks. So please join
me upstairs later on this afternoon, but at this tinme, what
| would Iike to do is we have got a press conference
upstairs at 1300. So | would like for the panelists to walk
down the mddle of the aisle and head that way.

| would like for the folks here, remain here. |
amgoing to turn the programover to Rob McHenry. He is
going to talk to you about this afternoon and what your
expectations can be for this afternoon.

So, Rob, you have got it.

[ Appl ause. ]




